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SREREOSCOPIC PLASMA DISPLAY WITH INTERLACING OF FIELDS 

The present: invention relates to a method and device for 
processing video pictures for stereoscopic displaying on a 
5 display device. The invention deals with the improvement of 
stereoscopic picture quality. In particular, the quality of 
stereoscopic pictures displayed on plasma display panels 
(PDP) shall be improved. 



10 Background 

Plasma technology allows achieving flat displays with large 
size, very limited depth and without relevant viewing angle 
constraints. For these reasons, the PDPs are really suitable 
for use in stereoscopic vision. This display causes no geo- 
15 metric distortion in the displayed image and therefore en- 
ables a precise depth expression of stereoscopic images. In 
addition, the big size of such a display suits very well to 
a strong impression of volume, 

20 The 3D perception from the Human Visual System (HVS) is 

based on the close side-by-side position of the eyes. Each 
eye takes a view of the same area from a slightly different 
angle- These two separate images are sent to the brain for 
processing. When the two images arrive simultaneously in the 

25 visual centre of the brain, they are united into one picture 
as shown in Fig. 1. The mind combines the two images by 
matching up the similarities and adding the small differ- 
ences to catch finally a three-dimensional stereo picture. 
With stereovision, the HVS sees an object as solid in three 

30 spatial dimensions (width, height and depth) and it is the 
added perception of the depth dimension that makes 
stereovision so rich and special. Moreover, a stereo picture 
will increase the impression of sharpness in the brain. 

35 3D images are generated with the help of two video cameras 
positioned side-by-side in a similar way than the human 
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eyes. Other methods mainly based on complex software are 
also able to generate artificial stereo pictures by ray 
tracing (simulation of light propagation) , These images, 
shall be called left and right images . The principle of 
5 stereoscopic broadcasting is based on the transmission of 
both images- This global concept is shown in Fig. 2. If 
right and left images are displayed sequentially from a 
source, and a synchronized shutter system in front of the 
eye allows the right image to only enter the right eye and 

10 conversely, then the stereovision can be observed as shown 
in Fig. 3. The shutter can be mounted in glasses, which are 
matched with a display in which two constituent pictures are 
presented in alternation instead of simultaneously. The 
glasses occlude one eye and then the other in synchronism 

15 with the image displaying. This method is often called 

^^field sequential". This method avoids the retinal rivalry 
caused by anaglyph viewing (another method based on a two- 
color glasses associated with a two-color picture - each 
color related to one eye and resulting in a monochrome 

20 stereoscopic vision, very old method traced back to 1858) - 
Nevertheless, this 'Afield- sequential" method can introduce 
other discomfort such as the increase of flicker, the intro- 
duction of time parallax between the two images, or the pos- 
sibility of "^ghosting" between the image due to phosphor 

25 persistence. Most glasses-shutter systems use LCDs which 

function with polarized light. Currently, glasses using LCDs 
can provide good switching speed and reasonable extinction 
of the alternative lenses. The electro-optical polarizing 
shutter available on the market today transmits only 30 % of 

30 the unpolarized input light (rather than 50 % for perfect 
polarizers) and this reduces a lot the image brightness. A 
better solution could be available in the future. Some of 
the eyeglass shutter systems known today are connected by 
wires to the monitor, others are controlled by infrared and 

35 are wireless. 
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The displaying of stereo, pictures on a Plasma screen needs 
also the possibility to display two different pictures per 
frame, which is a new challenge for this technology. 

A PDP utilizes a matrix array of discharge cells, which can 
only be ^^ON" or "OFF". Also unlike a CRT or LCD in which 
grey levels are expressed by analog control of the light 
emission, a PDP controls the grey level by modulating the 
number of light pulses per frame (sustain pulses) . The eye 
will integrate this time -modulation over a period corre- 
sponding to the eye time response. To perform a greyscale 
rendition, the plasma display is commonly divided in sub- 
lighting periods called sub- fields each one being separately 
controllable by a bit entry in a sub- field code word. Let us 
assume, we want to dispose of 8 bit luminance levels, in 
that case each level will be represented by a combination of 
the 8 following bits: 

1-2-4-8-16-32-64- 128 

To realize such a coding with the PDP technology, the frame 
period will be divided in 8 lighting periods (called sub- 
fields) , each one corresponding to a bit. The number of 
light pulses for the bit "2" is the double as for the bit 
**1", and so forth. With these 8 sub-periods, we are able 
through sub-field combination, to build the 256 grey levels. 

A simple method to implement a stereoscopic displaying is 
based on the separation of sub-fields into Left (L) and 
Right (R) groups which are synchronized with the open and 
close of the LCD shutter glasses. It is a further advantage 
of this method that with the same display 2D and 3D pictures 
can easily be generated by a simple change of the sub- field 
encoding process. There are 3D plasma displays available 
with appropriate front filters consisting of a plurality of 
lenses for directing the light of dedicated pixels to the 
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different eyes where this is not the case. 

For the following explanations, it is assumed that the PDP 
is able to display 12 sub-fields per frame in 60Hz mode 
5 (16.67 ms) . In addition the assumption is made that the tem- 
poral response of the shutter eyeglasses is in the size of 
the time needed for one sub-field. 

Fig. 4 shows a light emission scheme, which has twelve sub- 
10 fields per frame in 60Hz mode (16.7 ms) . Six sub-fields are 
assigned to each of the left and right images and, the tem- 
poral response of the shutter-eyeglasses makes the first 
sub- field of each R and L images unusable for grey- scale 
rendition. 

15 

In the example of Fig. 4, the grey-scale rendition will be 
limited to 32 grey-levels because only five sub-fields can 
be used for each of the L and R pictures. This limitation is 
unacceptable for a consumer product since it will lead to a 
20 strong degradation of the picture quality. In addition, such 
a sub-fields encoding is a pure linear binary code, which 
has a very bad behaviour in terms of false contour effect 
and panel response fidelity. 

25 Moreover, it is well known that the stereoscopic displaying 
by field separation increases the impression of flickering, 
the so-called ^^large-area flickering" , already strong in the 
case of standard BOHz displaying (European countries) - The 
^^"field- separation" method further introduces the well-known 

30 time parallax problem, which occurs if an object is moving 
from the right to the left but the display order is first 
displaying the left picture and then the right picture. In 
such a case the paradox situation occurs, that the moving 
appears first at the left side and then at the right side. 

35 The brain notices the wrong display order and perceives an 
artefact . 
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Invention 

In view of the above it is the object of the present inven- 
tion improve picture quality, especially the time parallax 
problem shall be reduced and to insure a good grey- scale 
5 portrayal as well as a good false contour behaviour of 
plasma display panels for stereoscopic displaying . 

According to the present invention the method of claim 1 and 
the device of claim 6 solve this object. Favourable further 
10 developments are defined in the siib-claims. 

The grouping of siib-fields in two left and right sub-field 
groups and the displaying of the sub-field groups in inter- 
leaved or interlaced manner, improves very much the time 
15 parallax problem. It also provides a bonus effect in regard 
to the large area flickering problematic, which is likewise 
reduced . 

The grey-scale portrayal improvement and false contour ef- 
2 0 feet reduction comes merely from the measures specified in 
the dependent claims. The so-called bit -line -repeat sub- 
field encoding technique where for corresponding pixels of 
two or more pixel lines sub- field code words are determined, 
which have identical entries for a number of sub- fields 
25 called common sub- fields serves for a artificial increase of 
a number of sub-fields. Thus, the addressing time of the 
panel may be decreased so that a better sub- field coding for 
both grey-scale portrayal and false contour behaviour may be 
obtained. 

30 

Addressing time can also be saved, when before si±>- field en- 
coding the input left and right pictures are down con- 
verted/decimated. E.g. every second line can be taken for 
displaying and on the display this line is repeated twice. 
35 Of course, this measure is accompanied by a greater reduc- 
tion of vertical resolution. 
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Drawings 

The present invention will be explained in more detail in 
connection with the attached drawings. In the drawings: 

5 Fig. 1 shows the principle of stereoscopic vision; 

.Fig. 2 shows the principle of stereoscopic broadcasting; 

Fig. 3 shows the principle of stereoscopic displaying; 

10 

Fig. 4 shows the principle of stereoscopic displaying on a 
plasma display panel; 

Fig. 5 shows the principle of line-repetition on a plasma 
15 display panel; 

Fig. 6 shows the increase of sub-fields number by line- 
repetition; 

20 Fig. 7a shows the bit -line -repeat concept according to the 
p r e s ent i nvent i on ; 

Fig. 7b shows an example for bit -line-repeat encoding; 

25 Fig. 8 shows the principle of deriving sub-fields groups 
from a sub- field organisation with 9 sub- fields; 

Fig. 9 shows the principle of interlacing sub-field groups 
for stereoscopic displaying on a plasma display 
30 panel ; 

Fig. 10 shows the line-repeat method combined with interlac- 
ing sub-field groups for stereoscopic displaying on 
a plasma display panel; and 



35 



Fig. 11 shows a circuit implementation of a plasma display 
panel for stereoscopic displaying. 
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Preferred Embodiments 

In the following preferred embodiments of the present inven- 
tion will be described along with Figures 5 to 11. 

5 

As already explained in the consistory clause, for stereo- 
scopic displaying on PDPs a problem is that less sub-fields 
can be used for each left and right picture than for 2D dis- 
playing- An increasing of the sub-field number is limited 
10 according to the following relation: 

( 1 ) ^SF ^ -WL X Tad + Tziig-ht ^ '^Frame 

where usf represents the number of sub-fields, NL the number 
15 of lines. Tad the duration to address one pixel line per 

sub-field, Tx^ight the lighting duration of the panel and Tprame 
the frame period. In this consideration the erasing periods 
are neglected. Obviously, a simple increasing of the sub- 
field number will reduce the time T^i^jit to light the panel 
20 and consequently, will reduce the global brightness and con- 
trast of the panel. This is not possible since the shutter- 
eyeglasses will already strongly reduce this luminance , 

The best possibility to increase the sub-field number is to 
25 reduce the time needed to address the plasma display panel. 
Since the time needed to address one line of the panel is 
strongly specified by the panel response fidelity itself, a 
simple way to reduce the complete addressing time is to re- 
duce the number of addressed lines per sub- field. 

30 

A first idea is to reduce, for all sub-fields, the number of 
lines to be addressed by grouping two consecutive lines to- 
gether. In that case the previous relation is modified to 
the following one: 

35 



(2) 2 X n^p X NL/1 X Tad + T^i^ht ^ T^rame 
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In that example, tlie number of available sub-fields is mul- 
tiplied by two for the same brightness and contrast . 

5 In these two previous equations the time needed to erase the 
panel for each sub- fields has not been taken into considera- 
tion. The use of an optimal code (a sub-field organisation 
with a specific number of sub-fields per frame period and 
specific gradated sub-field weights can deliver better re- 
10 sponse fidelity) will enable to slightly reduce the address- 
ing time to be able to correctly erase all new sub-fields. 

The main idea behind the concept of line-repetition based on 
interlaced- fields is based on incoming interlaced pictures. 

15 These pictures can come directly from an interlaced source 
like a TV receiver or can be down- converted from a progres- 
sive source. Afterwards, for each field (odd and even) the 
plasma will scan all the lines two by two in order to make a 
simple line repetition to generate on the screen a progres- 

20 sive picture. In that case the standard proscan converter 
used in a plasma TV for 2D pictures will be replaced by a 
simple line repetition system at the scanning level for 3D 
pictures. The scanning time of the whole panel will be di- 
vided by a factor of two enabling the use of more sub- 

25 fields. Fig. 5 illustrates this principle: 

The vertical resolution of the displayed pictures will be 
reduced by this principle. Nevertheless, as it was already 
said in the previous paragraphs, the stereoscopic vision re- 

30 inforces the global sharpness impression which will balance 
this loss of vertical resolution. In fact, it can be said 
that pictures displayed in such a manner on a plasma display 
will have a picture quality similar to those on standard TV 
sets with interlaced CRT (line flickering, etc.). This is 

35 not optimal but on the other side, the time spared can be 
used to make more sub- fields (with optimised encoding) and 
then, the gain in terms of grey- scale portrayal as well as 
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response fidelity enhancement is important. Fig. 6 shows a 
comparison between the standard addressing method and the 
line-repetition addressing method for a 3D plasma display. 

5 The upper schematic, presented in Fig. 6, represents the 
standard field separation principle. Only 5 sub-fields are 
available per left and right picture. In the shown example a 
standard binary coding is used. With theise sub-fields only 
32 possible grey levels can be reproduced for each picture. 
10 It is denoted that in this example 8 sustain pulses will be 
generated for each sub-field weight unit. This means that 
for the sub- field with weight "16" 8*16=128 sustain pulses 
will be generated. In total, for all sub- fields 255 pulses 
can be generated. 

15 

The schematic below represents the increase of sub- fields by 
using a line-repetition principle: about 10 sub-fields are 
available per L and R pictures for the same frame duration. 
The addressing time for each sub-field is reduced to the 
20 half of the standard addressing time. 

In this example, an optimal code based on the Fibonacci se- 
ries has been used in the scope of the 10 sub- fields encod- 
ing with a grey- scale rendition based on 232 levels instead 
25 of 32: 

1-2-3-5-8- 13 - 21 - 34 - 55 - 89 

This code is described in the European patent application 
30 00250066.8 of the applicant and is an optimal code for the 
false contour behaviour as well as for the response fidel- 
ity, which ensures a further possibility to increase the ad- 
dress speed of the panel. This additional gain of time will 
give the possibility to correctly erase the 10 sub- fields of 
35 the panel. Of course, only one sustain pulse per sub-field 

weight unit is generated in this case. This explains why the 
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sustain periods are depicted much narrower than in the exam- 
ple above. Making the sustain periods smaller in the upper 
example and using more sub-fields instead, would mean, that 
quite a lot of light pulses would be lost, which is unac- 
5 ceptable and thus no alternative. 

Indeed, even in the case of line-repeat, still 10 sub-fields 
have to be erased on the whole panel. Since this time is 
fixed, a same amount has to be won on the addressing stage 
10 to avoid a significant loss of luminance. 

The following relation represents all the parameters needed 
to drive correctly a plasma panel : 

15 (3) nsF X iVL X Tad + nsF X T^r + Tiight ^ Tprame 

This equation is comparable to the equation (1) but a time 
Tejr has been added corresponding to the time needed to erase 
each siib-field. In that case, if the number of sub-fields 

2 0 shall be increased by two, the number of addressed lines has 

to be still divided by two (line-repeat) and in addition, 
the addressing time itself has to be reduced a bit to have 
enough time to perform twice more erasing. This is only pos- 
sible trough an increasing of the response fidelity of the 
25 panel (optimal encoding method) - 

As a conclusion this line-repetition method gives the possi- 
bility to increase the grey- scale portrayal in case of 
stereoscopic plasma display panels as well as the false con- 

3 0 tour behaviour of the panel. 

In other words, there may be provided a method for process- 
ing video pictures or stereoscopic displaying on a display 
device by processing at least one interlaced picture includ- 
35 ing a left picture and a right picture, wherein each line of 
the left picture and right picture are multiply displayed 
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for obtaining a left picture and a right picture display, so 
that the addressing time for addressing pixels of the dis- 
play device is reduced. 

5 The principle of line -repetition presented above enables a 
better grey- scale rendition as well as a better false con- 
tour behaviour but accompanied by a loss of vertical resolu- 
tion combined with line-f lickering. In the following para- 
graphs, the compromise (time against vertical resolution) 
10 shall be improved to further improve the picture quality. 
This can be done with the concept of Bit-Line-Repeat (BLR) 
encoding, which principle is described in EP-A^0874349 and 
EP-A-1058229 . 

15 In this concept, some sub- fields only will be duplicated on 
n consecutive lines to reduce globally the addressing time 
of the panel. These sub-fields are called common sub-fields 
since they are common to different lines in the vertical di- 
rection. The other sub-fields will be called specific sub- 

20 fields since they will be specific to each pixel. The video 
signal will be specially encoded to reduce the loss of ver- 
tical resolution. 

In order to simplify the exposition, the erasing time shall 
25 not be regarded with the assumption that the use of an opti- 
mal code will enable a slight faster addressing which will 
compensate the new time required to erase all sub--fields. 
The following relation presents this other concept: 

30 (4) ncoimnonSF X NL/k X Tad + nspeclfxcSF X Tad + Tx,±ght ^ Tprame 

where ncoimnonsF represents the number of common sub- fields and 
k the number of consecutive lines having the same sub- fields 
in common. 
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For the following explanations, the assumption is made that 
basically 5 sub-fields are provided per ^^sequential field" 
(R and L) and that k=6 is chosen. Fig. 7a illustrates this 
concept. The six pixels located at the same horizontal posi- 
5 tion but on six consecutive lines will be encoded with the 
same common sub-fields but their specifity will be encoded 
with the specific sub-fields. 

The following BLR code with 138 levels will be used as exam- 
10 pie: 

1-2-4-5-8-10-16-20-32-40 



The underlined values represent the common values. This code 
15 has the time cost of 5 standard sub-fields (4 specific with 
normal addressing time + 6 common with a sixth of the ad- 
dressing time) but improves the grey-scale rendition and the 
false contour behaviour of the panel. The maximal transition 
possible in these 6 common lines is limited by the sum of 
20 the specific values {Z=75) . Consequently, there is still a 
loss of resolution in the picture but this can be optimised 
with a dedicated encoding algorithm. 



The following is an overall presentation of the encoding al- 
25 gorithm: 

(1) In the amount of k values, select the smaller and 
bigger values Vmax and Vxnin. 

30 (2) Modify these two values to have a difference 

D- (Vmax' -Vmin' ) as multiple of five. 



(3) Modify all values, which have a difference with Vmin 
which is higher than the maximal available transi- 
35 tion (2! of specific values=SPjEi„a^) to Vmin+SPEmajc- 
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This new value will be the new highest video value 
Vmax" . 



(4) Encode the new maximal value as a standard video 

value without taking into account the BLR concept . 



(5) Check that the sum of all common values from Vmajc'' 
; is smaller than Vmin^ . If it is not the case, re- 

place the common value from Vmax" by the common val- 
10 ues needed to encode Vmin' . These common values will 

be used for the encoding of all values. We call this 
code COM_PART since it corresponds to the code based 
on common sub -fields only, 

15 (6) Encode all the values taking into account this com- 

mon part COM_PART. 



This algorithm shall be illustrated with the help of an 
example shown in Fig. 7b. 

20 

(1) Vmax=:131 and Vmin=:55. 

(2) Vmax' =13 0 and Vmin' =55 with a difference D= (Vmax' - 
Vmin' ) =75=5x15. 

(3) Nothing to do. 

25 (4) 130 =1+2+4+5+10+16+20+32+40 

(5) COM_PART =1+2+4+16+32= 55. In this exam- 
ple, COMP-PART (55) ^ Vmin' (55) 

(6) Encoding of all values: 

> 55=:>l^ + 2+ 4 + 16+32^ = 55 [no error] 

30 >63=>l + 2+ 4 + 10 + 16 + 32 = 65 [error=2] 

> 89=>l^+2^+4 + 5 + 10 + l^+ 20 +32^=90 [error=l] 

> 118 =>l^+2+4 + 5 + 16+ 20 + 32+ 40 = 120 [error=2] 

> 131 =:e>l + 2+ 4 + 5+ 10 + 16 + 20 +32+ 40 = 130 [er- 
ror =1] 

35 >87=:>l^+2+4 + 10 + 16 + 20 + 32 = 85 [error=2] 
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In the previous example, the lack of freedom coming from the 
BLR algorithm will introduce some errors in the encoding of 
the original values. This can lead to the introduction of a 
5 new noise in the picture, which is a compromise needed to 
improve the grey-scale rendition as well as the false con- 
tour behaviour. Such an encoding method will enable a grey- 
scale rendition based on 13 8 levels instead of 32 with good 
panel response fidelity combined with a good false contour 
10 behaviour- In addition, depending on the picture content, 

the vertical resolution can be further improved compared to 
the first proposition of line-repetition. 

As previously said, the stereoscopic displaying will rein- 
15 force the impression of large area flickering. This effect 
is already strongly visible in the case of 50Hz frame repe- 
tition due to the human eye behaviour. In addition, the 
large screen size of the plasma display will further in- 
crease this effect. For these reasons, it is important to 
20 develop a specific mode for 50Hz-stereoscopic plasma dis- 
plays - 

A first concept of specific plasma encoding method (EUTV 
coding) for solving large area flickering in case of 50Hz 

25 frame repetition has already been proposed in EP-A-0 982 708 
which is another patent application of the applicant. The 
principle is based on the fact that, in 50Hz it is possible 
to display more sub-fields since the frame duration has been 
increased from 16.67 (60Hz) to 20ms (50Hz) . The main idea be- 

30 hind this proposition is the generation of an artificial 

lOOHz component inside this 20ms by grouping the sub-fields 
in two groups, of similar structure, and displaying the 
groups in a lOms raster (fitting with a lOOHz raster) . These 
two sub-field groups are identical in terms of the most sig- 

35 nificant sub-fields and different in terms of the least sig- 
nificant sub-fields. In addition, a specific coding process 
that distributes luminance weight symmetrically to the two 
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groups will minimise the 50Hz large area flicker luminance 
component. In Fig. 8 it is illustrated how the sub- field 
groups can be derived from a 9 SF sub-field organisation. 
Some of the sub- fields in the sub- field organisation are 
5 split in two parts with equal weights. 

In the case of the stereoscopic plasma, a possibility to im- 
plement such a method will be to split each of the two ^^se- 
quential-fields" in two sub-periods to follow the specifica- 
10 tions needed by the EUTV principle. These sub-periods shall 
be called: 

> (LI) and (L2) for the left picture 

> (Rl) and (R2). for the right picture. 

15 

Another artefact introduced by the stereoscopic " sequential - 
fields" method is the so-called parallax effect. The ^^se- 
quential-fields" method will first show the picture for the 
left eye (L) and then the picture for the right eye (R) . As- 

20 suming an object moving from the right to the left, the hu- 
man brain expects that the right eye will see the object 
first. This is not the case for the implementation of "^^se- 
quential-f ields" method with (L) first and (R) later. This 
inconsistency in the time domain of the stereoscopic picture 

25 sent to the human visual system will disturb the viewer and 
makes the stereoscopic scene less pleasant. 

A solution will be to mix the (L) and (R) pictures together. 
In the case of a EUTV displaying methods, it will lead to 
3 0 the mixing of LI, Rl, L2, R2 as presented on Fig. 9, which 
shows the interleaving of the two sub -components for each 
Right and Left pictures. This will lead to a reduction of 
the time-parallax artefact. 

35 In other words, there may be provided a method for process- 
ing video pictures for stereoscopic display on a display de- 
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vice having a plurality of luminous elements, one oar more of 
them corresponding to each of the pixels of the video pic- 
ture, wherein the time duration of a video frame or a video 
field corresponding to each video picture is divided into a 
5 plurality of sub-fields during which the luminous elements 
can be activated for light emission in small pulses corre- 
sponding to a sub- field code word which is used for bright- 
ness control, wherein the video frame includes a left and a 
right field for stereoscopic displaying, and wherein the 
10 sub- fields of the left field are grouped into at least two 
left sub- field groups (LI, L2) and those of the right field 
are grouped into at least two right sub-field groups (Rl, 
R2) and the left and right sub-field groups (LI, L2 , Rl, R2) 
of the video frame are arranged in an interlaced manner - 

15 

The plasma display enabling 12 sub-fields per 60Hz frame 
will be able to display 14 siib-fields in 50Hz mode. Further- 
more, in the previous examples, the shutter eyeglasses had a 
temporal response of about one sub- field. Considering above 

20 described stereoscopic EUTV coding (Fig. 9) , there is a need 
of 4 switches of the glasses. In that case, about 10 siib- 
f ields will be available for the coding of the stereoscopic 
EUTV coding. This is not enough. Therefore, the same line- 
repetition technique will be implemented in order to dispose 

25 of twice more sub-fields. 

Figure 10 illustrates the implementation of such a stereo- 
scopic EUTV coding based on the following weighting: 

30 Groupl: 1-4-16-24-32 

Group2: 2-8-16-24-32 

In this example, the most significant sub- fields (16, 24, 
and 32 are the same in the two groups. The groups differ in 
35 the least significant sub-fields (1, 2, 4, and 8) . 
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The upper schematic, presented in Fig. 10, represents the 
standard field separation principle applied in the example 
of 14 sub-fields available at 50Hz with a binary code based 
on 6 bits (64 grey levels) - The schematic below represents 
5 the increase of the number of sub-fields by using a line- 
repetition principle combined with the principle of EUTV 
coding: about 10 bits are available per L and R picture, 
each picture split in two groups of 5 sub-fields. 

10 In this example, 160 grey- levels are available with a strong 
reduction of both large-area flickering and time-parallax 
artefact . 

Compared to the above section, the goal of the following 
15 stereoscopic EUTV coding made with the bit -line -repeat (BLR) 
method will be to increase the number of SP while avoiding 
the line repetition. It means that most of the time the ver- 
tical resolution of the input signal will be kept by using a 
specific coding scheme. 

20 

As it is described, there are two possibilities of BLR cod- 
ing. The first one uses only redundancies of two adjacent 
rows. It means that each pixel will be encoded with its 
neighbour. The final code will contain information specific 

25 to the pixel itself and information common with the adjacent 
pixel. In the above section there have been provided 10 sub- 
fields per eye using the line -repeat mode, which means full- 
addressing time for only 5 sub-fields. With the BLR, there 
are provided 7 sub-fields (3 specific SP + 4 common SF) . 

3 0 This is a trade-off between the number of SF and the verti- 
cal resolution. The 7 SF are not sufficient to get a full 
quantification of both common and specific parts of the sig- 
nal. The information will have to be split and spread in 
both first and second half -frame. The same coding scheme for 

35 R and L information will be used. 



Considering the following code: 
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2-4-7- 14 - 28 -49-56 

there are 4 common SF (2^-4"49-_56) and 3 specific SF (7-14- 
5 28) . The sum of all weights is equal to 160 and the sum of 
specific weights is 49 (30% of 160) . In order to increase 
the ratio of specific bits, each specific weight is a multi- 
ple of 7 which introduces an error of +/-2 (this error is 
limited to +/-1 if weights are multiples of 5. 

10 

Mow these 7 SF have to be split into two blocks. The rule is 
to have the same addressing time and the same sum of weight 
in each block. One solution could be for instance: 

15 Group 1: 7 - 14- 56 sum = 77 and 2.5 addressing time 

Group 2:2^-4--28-4_9 sum = 83 and 2,5 addressing time 

Both left and right values have the same groups 1 and 2 . 

2 0 As it is explained above the BLR technique may be applied to 
more than two lines. By this way there may be for instance, 
up to 10 SF if k=6 with 4 specific SF and 6 common SF (with 
an addressing cost of 1 SF) . Choosing the previous code the 
video may be coded in the same way: 

25 

1.^2-4-5-8- 10 - 16 - 20 - 32 - 40 

This code has to be split into two blocks with the sum of 
weights balanced and the same addressing time . One solution 
30 could be: 

Group l:l-5-£-16-40 sum =70 and 2.5 addressing 
time 

Group 2: 2-4 - 10 - 20 -32 sum 68 and 2.5 addressing 
35 time 
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As described above, there are two methods to increase the 
siib- fields number in case of stereoscopic Plasma displaying. 
It is possible to make the choice between the two solutions 
depending on the picture content. 

> The first proposal (''line repetition") introduces some 
line flickering combined with a loss of vertical reso- 
lution due to the combination of two lines. Neverthe- 
less, there is no limitation of the vertical resolution 
on more than two lines as in the case of BLR. There is 
a full encoding freedom. 

> The second proposal based on BLR introduces some arte- 
facts in the picture even with the use of a pre- 
filtering. The number of grey- levels is reduced as the 
maximal vertical resolution on the n common lines but 
the vertical resolution is higher as with simple ''line 
repetition" . 

A possibility to choose between the two solutions is given 
by a simple analysis of the number of BLR limitations per 
picture- After counting the number of consecutive common 
lines having a dynamic range higher than SPEmax a decision 
can be taken between the two modes. This principle can be 
described as following: 



For each pixel i 

{ 

For each line j 

{ 

ValuGMin = 255; 
For {t=0; t<k; t++) 

{ 

ValueMin = min ( ValueMxzi; Pi,j+t) 

} 
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5 } 
} 

In this algorithm description, k represents the number of 
common line (e.g. 6 in our example) and BLRcount the number 
10 of transitions limited by the BLR restrictions. Afterwards, 
depending on the value of BLRcount si decision between line 
repeat and bit -line -repeat can be taken. 

This principle will introduce a frame delay of one frame to 
15 change to the optimal mode. Nevertheless, if the modes are 
well adjusted in terms of luminance, these changes will not 
be visible. Obviously, the use of hysteresis is strongly 
recommended to avoid unexpected oscillation effects between 
the two modes . 

20 

Fig. 11 describes a possible circuit implementation of the 
present invention. Input Right (R) and Left (L) pictures are 
forwarded to a degamma function block 1. The output of this 
block 1 can be forwarded to an optional analysis unit 2 per- 

25 forming a picture analysis to define whether a BLR or a Pro- 
scan down- conversion (line-repeat mode) is preferable: There 
is a MODE-flag which indicates which mode is preferable. A 
plasma control unit 3, depending on the defined mode (2D or 
3D activated, 5 0Hz or 60 Hz mode) , depending also, on the op- 

30 tional flag MODE, selects the correct conversion algorithm 4 
with a signal SEL and the correct sub- field encoding scheme 
5 with a signal COD: 

> 2D + 60Hz => no conversion and standard Fibonacci sub- 
35 field encoding 



For (t=0; t<Jc; t++) 
{ 

if \Value Min- Pi,j+t\ > SPEmax then BLRcouiit++ 

} 
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> 2D + 50Hz no conversion and EUTV mode 

> 3D + 60Hz =^ depending on MODE (if available) , or de- 
pending on circuit specif ication, specific BLR or pro- 
scan down- conversion are activated for stereoscopic en- 

5 coding 

> 3D + 5 0H2 depending on MODE (if available) , or de- 
pending on circuit specification, specific BLR or pro- 
scan down- conversion are activated for EUTV stereo- 
scopic encoding 

10 

If no picture ^.nalysis 2 is available in the circuit imple- 
mentation, only one mode (BLR or simple line -repeat) has to 
be chosen and implemented. 

15 The plasma control block 3 takes the decision and allows 
synchronisation between all blocks (e.g. proscan down- 
conversion with adapted sub-field organisation) . This block 
3 generates ■ all the plasma control signals and, furthermore, 
it generates all needed synchronisation signals for the 

20 shutter eyeglasses 5. The sub-field code words SF(r) and SF(l) 
from the sub- field coding unit 5 are forwarded to a serial - 
parallel conversion unit 7, where driving data for the top 
and bottom drivers or single drivers of a plasma display 
panel 8 are generated. 

25 

In view of the above, the present invention improves the 
grey scale portrayal of a plasma display in case of stereo- 
scopic displaying, the false contour behaviour in case of 
stereoscopic displaying, the panel response fidelity for 

30 faster addressing in case of stereoscopic displaying, the 
large area flickering behaviour in case of 50Hz stereoscopic 
displaying and the time parallax problem. If no BLR and no 
picture analysis are implemented, there is virtually no ex- 
tra cost added (a proscan down- conversion is only a sub- 

35 sampling which has no relevant cost) . Only a slight adapta- 
tion of the plasma driving electronic should be necessary. 
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The present invention is applicable to each kind of display- 
dedicated to stereoscopic displaying and using a similar way 
of grey level rendition method ('^pulse width modulation") 
5 like DMD, LCOS, etc. 
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Claims 

1 . Method for processing video pictures for stereoscopic 
display on a display device (8) having a plurality of 
luminous elements, one or more of them corresponding to 
each of the pixels of a video picture, wherein each 
video picture includes a left and a right picture and 
wherein the time duration of a video frame or video 
field is divided into a plurality of sub-fields during 
which the luminous elements can be activated for light 
emission in small pulses corresponding to a sub-field 
code word which is used for brightness control, wherein 
the video frame corresponding to the video picture in- 
cludes a left and a right field for stereoscopic dis- 
playing, characterized in that the sub- fields of the ■ 
left field are grouped into at least two left sub-field 
groups (LI, L2) and those of the right field into at 
least two right sub- field groups (Rl, R2) and the left 
and right sub-field groups (Lil, Ij2 , Rl, R2) of the 
video frame are arranged in an interlaced manner in the 
frame period. 

2 . Method according to claim 1 with the further step of 
subdividing one or more of the sub-fields of the left 
field and right field in two or more smaller sub-fields 
and distributing the smaller sub- fields among the at 
least two left/right s-ub-field groups. 

3 . Method according to claim 1 or 2 with the further step 
of determining for corresponding pixels of two or more 
pixel lines sub-field code words which have identical 
entries for a number of sub- fields called common sub- 
fields . 

4 . Method according to one of claims 1 to 3 with the fur- 
ther step of addressing two or more consecutive pixel 
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lines in each sub- field in parallel, so that in the two 
or more pixel lines the same video content will be dis- 
played in order to reduce the addressing time. 

5. Method according to claim 4, wherein before the step of 
addressing two or more consecutive pixel lines in each 
sub-field in parallel, each picture to be processed is 
down converted by reducing the number of lines respec- 
tively. 

6. Device for processing video pictures for stereoscopic 
display on a display device (8) having a plurality of 
luminous elements, one or more of them corresponding to 
each of the pixels of a video picture, wherein a video 
picture includes a left and a right picture, including 
sub-field coding means (5) for translating the input 
video data words in siib- field code words according to a 
specific division of the time duration of a video frame 
or video field into a plurality of sub-fields during 
which the luminous elements can be activated for light 
emission in small pulses corresponding to a sub-field 
code word which is used for brightness control, wherein 
the video frame corresponding to the video picture in- 
cludes a left and a right field for stereoscopic dis- 
playing, characterized in that sub-field arranging 
means are provided which group the sub-fields of the 
left field into at least two left sub-field groups (LI, 
L2) and those of the right field into at least two 
right sub-field groups (Rl, R2) and which arrange the 
left and right sub -field groups (LI, L2, Rl, R2) of the 
video frame in an interlaced manner. 

7. Device according to claim 6 wherein the sub-field ar- 
ranging means are designed to siibdivide one or more of 
the sub-fields of the left field and right field in two 
or more smaller sub-fields and distributing the smaller 
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sub- fields among the at least two left/right sub- field 
groups and the sub- field coding means (5) are designed 
to generate the corresponding sub- field code words for 
this sub-field rearrangement. 

5 

8. Device according to claim 6 or 7, wherein control means 
(3) are provided for controlling the sub- field coding 
means (5) in such a manner that for corresponding pix- 
els of two or more pixel lines sub-field code words are 
10 determined, which have identical entries for a number 

of sub-fields called common sub-fields. 



9. Device according to one of claims 6 to 8, further in- 
cluding conversion means (4) for converting input pic- 
15 ture signals, so that two or more consecutive lines are 

addressable in each sub- field for multiply displaying 
each line of the picture in order to reduce the ad- 
dressing time. 



20 10. Device according to claim 9, wherein the conversion 

means (4) are designed for down converting picture sig- 
nals by reducing the number of video lines. 



25 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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